An enzyme involved in mRNA degradation turns into a transcript stabilizer during stress, Yoon et al. report.

mRNA fates are determined by their association with regulatory proteins in ribonucleoprotein (mRNP) complexes. mRNPs can accumulate in large, cytosolic aggregates; P bodies, for example, contain translationally repressed mRNAs complexed with proteins that initiate mRNA destruction. One of these proteins is the enzyme Dcp2p, which removes the 5′ cap from mRNAs to spur their degradation. Yoon et al. found that budding yeast Dcp2p is phosphorylated during cell stress, when cells alter the fate of many of their mRNAs to aid their survival and recovery.

Dcp2p was phosphorylated by the stress-activated kinase Ste20p. Blocking this modification---either by mutating the phosphorylation site or deleting the kinase---prevented Dcp2p from accumulating in P bodies during stress and inhibited the formation of a second type of RNA--protein aggregate called stress granules. Yeast stress granules can depend on P bodies for their formation and contain repressed mRNAs that may be poised to re-begin translation. A Dcp2p mutant mimicking the phosphorylated form accumulated normally in P bodies and restored stress granules to yeast lacking Ste20p.

The phosphomimetic form of Dcp2p also stabilized a subset of yeast mRNAs, including a number of transcripts encoding ribosomal proteins. Senior author Roy Parker thinks that Dcp2p phosphorylation changes the fate of these transcripts by altering the decapping enzyme\'s interactions with other regulatory proteins, promoting the mRNAs\' stable accumulation in stress granules instead of initiating their degradation. The mRNAs are thus poised to be translated once conditions improve, allowing the yeast to rapidly recover.
